Separacion

1. From dy = sin bz dx we obtain y = —% cos bx + c.
2. From dy = (z + 1)? dr we obtain y = %(3: +1)P3 4

3. From dy = —e 37 dp we obtain Y= %E’._SI +e.

1 1 1
dy = dr we obtain — =r+cory=1-—

4, From —— .
(y—1)? y—1 rte

1 4
. From m dy = Ed.’c we obtain In |y| = 4In|z| + c or y = ;.

o

1 1 1
6. From — dy = —2rdr we obtain ——=—2'4cory= 5 :
Y T+
7. From e_zydy — 3% dr we obtain 372 + 237 — ¢.
1
8. From ye¥dy = (e™* + ¢~ %) dx we obtain ye¥ — e¥ + ¢7" + §e'3x =c

2 3
9. From (y +24 l) dy = 2 In x dr we obtain % +2y+Injyl = % In|z| — %11?3 +ec
v

1 1 2 1
om Gy + 3 Yy dz +5)° x we obtain 2013 423+5+C
11. From o dy = s dzx or sinydy = — cos? xdr = —%(1 + cos 2x) dr we obtain
—CosY = —%:r — %sinQr +¢ or 4dcosy=2r+sin2r+c.
a1 3
12. From 2ydy = —% dzx or 2ydy = — tan 3z sec’ 3z dz we obtain y* = —% sec? 3x + c.
e¥ —e” - 1 _ 1w, 1y-2
13. From ————=dy = ———dr we obtain —(e¥ +1) " =35 (e"+1) " +c
(e¥ +1) (e +1)

xr ) 1/2 1/2

14. From 4 dx we obtain (1 + -y?) 2 _ (1 — m?) / +c.

— = —
(1+4y2)"/? (14 22)'/2



Comprobacion

11

12,

1.

14.

15.

WIILNE 1t 10 the form (v 4+ wv — we” j|du/dr) + w = U, we see that 1t 15 nonlinear m .
From y = ¢ =2 we obtain o' = —ée""’i. Then 2y’ +y = —e =2 17 =2 =),
From y = %— %e'im we obtain dy/df — 2472 25 that

dy [

£
— 20y = 24 W[ — — ) — 24
P o (5 5 )

From ¥ — ¢ cos2r we obtain v = 3P ecos2r — 22 sn2r and o' = 5% cos2r — 126%™ sin2r, so that
¥ — Gy + 13y = 0.
From y = — cosxIn(secr + tanr) we obtain ' = —1 4 sinrin{sec r + tan ) and
"=tanr 4 cosrln(secx + tanx). Then ¥" + y = tanz.
The domain of the function, found by solving © 42 > 0, is [-2, 00). From v’ = 1 + 2{x + 2)" 1 we have
(y— =)y’ = (w— =)[1 + (2(= +2)777

—y—x+2y—x)(xr+2)717

:y—I+E|I+4{I+2:I1"I2—I|[I -I—E]_l"IQ

—y—x+ 8+ )V 4B

Factor integrante

— |5 g d —hx
1. For y' — 5y = 0 an integrating factor is e Jsd= _ e~ "* so that = [e - y] =0 and y = ce®* for —o0 < T < 0.

2. For 4y’ + 2y = 0 an integrating factor is e_'l'z 4T _ 27 5o that

e**y] =0 and y = ce™* for —o0 < & < cc.

el

The transient term is ce—2%,

. . . d
3. For ¥ +y = €™ an integrating factorlsef 9 _ ¢ 5o that - [e"y] = e* and y = 2™ e for —o0 < 1 < 0.

The transient term 1s ce—*.

. . . d
4. For y' + 4y = % an integrating factor is eJ4dr — paz oo that e [e**y] = 3€'* and y = 3 + ce™** for
—o¢ < x < oo, The transient term is ce ™7,
2 d
5. For y' + 3z%y = z? an integrating factor is ef 3z _ o2® o that - [en'ﬂ y] = z%™ and y = % + ce * for
T

. . : ]
—00 < T < oo. LThe transient term is ce™T .

6. For 3 + 2ry = z* an integrating factor is e

d
Jrzdr _ 2 o ihat = [ezny] — 2% and y = it — 1 + ce™*

. N 2
for —oo < x < oc. The transient term is ce— % .

11 ) o fayzdr _ d _ 1 _1 ‘
7. For y’+;y— Fanmtegratmgfax:torlse = r =0 that E[:ry] —;andy—;ln.r+zforﬂ-::,r-:: oo,

. . . i
8. For ¢y — 2y = z® 4+ 5 an integrating factor is e [2a= _ e~ 2% so that o [e7**y] = 2% + Be *" and
y=—%rz—%z—%+oezf for —oo < x < e,
. . . .- 1 1 .
9. For ' — —y=gsinz an integrating factor is e Jomas _ = 50 that e [E y] =sinr and y = cx — xcosz for

0<zx <o

2 3 d
10. For y’-l—; y=—an integrating factor 1s ef{z;:-]da- =z’ so that T [.‘I‘Zy] =3randy = %+c:r_2 for 0 < o < oo,

11. For g -I—E y = r° —1 an integrating factor is e /mHz _ 4 g that di [z'y] =2 -z and y = %1:3 —lr et
T I h

for 0 < = < =c.



Exactas

1. Let M =2z — 1 and N = 3y 4 7 so that M, = 0 = N;. From f, = 2z — 1 we obtain f = x® — z + h(y),
h'(y) =3y +7,and h(y) = 25 + Ty. A solution is z° —z + 3y° + Ty = c.

2. et M =2r+yand N = —x — 6y. Then M, =1 and N, = —1, so the equation is not exact.

3. Let M =5z +4y and N = 4z — 8y” so that My, =4 = N,. From f; = 5z + 4y we obtain f = 3z? + dxy + h(y),
h'(y) = —8y*, and h(y) = —2y*. A solution is %Iz +dry — 2yt =

4. Let M =siny — ysinz and N =cosx + rcosy — y so that M, = cosy —sinz = N,. From f, =siny — ysinx

1,9 _
sy =ec

we obtain f = rsiny + ycosx + h(y), B'(y) = —y, and hiy) = ——;yﬂ. A solution is rsiny + ycosz —
5. Let M = 2y*s—3 and N = 2yxr®+4 so that M, = dxy = N,. From f, = 2y*z—3 we obtain f = 2%y* -3z +h(y),
h'(y) = 4, and h(y) = 4y. A solution is #°y* — 3z +dy = .
6. Let M = 4x? —3ysin3zr—y/z? and N = 2y—1/x+cos 3x so that M, = —3sin3z—1/z? and N, = 1 /2% —3sin 3z.
The equation is not exact.

7. Let M =2® — y* and N = 2 — 2zy so that M, = —2y and N, = 2z — 2y. The equation is not exact.

B.Let M =14+ Inzr+y/rand N = -1 +Inz so that My, = 1/z = N,. From f, = —1 4 Inz we obtain
f=—-y+ylmr+hy), M(z)=1+Inz, and h(y) =rlnz. Asolutionis —y+yhnhr+zrnz=rc.

Homogeneas



1. Letting y = ux we have

(r —ur)dr +r(udr+xdu) =10
dr+xdu=10
E+{:h.t=(l
T
Injz| +u=c

rln|z| 4+ y = ez

2. Letting y = ux we have

(z+ur)dr +x(udr + rdu) =0

(14+2u)dr +rdu=10

ri:r:+ du
r  1+%u

1n|;r|+%ln|1+2u| =
x? (l+2§) =0

J:2+Qa."y=c1.

3. Letting © = vy we have
vy(vdy + ydv) + (y— 2vy)dy =0

vy” dv + y{irz — 20+ 1)dy=0

v dv dy

oty 0
1 1 L 1 =
nlv— |—U_1+n|y|—c
T 1
In|l——1} — +lny=c¢
y ' z/y—1 Y

(r—ylln|z —y| —y=clz —y).

4. Letting @ = vy we have
y(vdy + ydv) — 2wy + y)dy =0
ydv— (v+2)dy =0
dv dy
v+2 oy
Injp+2|—Injy|=c

In

T
—+2'—ln =
m |y

4+ = ey’



B. Letting y = wr we have

9. Letting y = ur we have

Bernoulli

(x + dur)dr — (3z + ur)(udr + rdu) =0
(> —1)dr + z(u+3)du=0

dx u+3
z T Dasn =0

Injz|+2Inju—1|-Inju+1|=c¢

z(u—1) _
71

o(F-1) =aEey)

(y— ) =1y + z).

—urdr + (z + Vuz)(udr 4+ zdu) =0
(22 + 2%V ) du + zu?dz = 0

(u—ﬂf’2+ 1) dut+Z —g
u T
—2u Y2 fln|u|+In|z|=¢

In|y/z|+In|z|=2y/z/y+c
y(In|y| - )* = dz.
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16.

17.

18.

19.

20.

21.

| &
PP DS S _ odw 3 3 . . . .
From y' + —y = —y andw-y3weohtalna+—tU——. An integrating factor is z* so that z*w =1 +¢
T €T T T

ory? =1+ecx >

.o . . )
From Lf -y = e:yz and w = y—l we ohtain Ew.pw = —¢T. An integrating factor is e® so that eTw = —%eh te
ory = —ge" 4oe ",

. dw . . )
* we obtain =— — 3w = —3z. An integrating factor is e 3% so that e 3w =

From ' + y = zy* and w =y~ -

e T4 e foory P =+ 1+ ee™

1 d 1
From y' - (1 + E) y=y” and w =y~ we obtain Etu + (1 + E) w = —1. An integrating factor is re™ so that

e
refw=—reT e fcory '=—14+—+—e "
Tz T

! 1 _d 1 , , ,
From y' — Y= _t_gyz and w = y~! we obtain d—lf tow=. An integrating factor is ¢ so that tw = Int + ¢

1 .. .. t . .
ory = n Int+ % Writing this in the form E = Int + ¢, we see that the solution can also be expressed in the

form et/¥ = e1t.

= y! and w = y— we obtain dw 2t —2

From g/ = _ _ ‘
Y rIareY T30+ ek vy
1

An integrating factor is

wo_ -3 _ 3
T e that ;e = teory C =1+c(1+8).
- 3 _dw 6 9 _ _ _
From 3’ — =y = —y* and w = y* we obtain & + —w = ——. An integrating factor is z° so that
T z? dr = x?

2w = _%Is +ecory = —%3:—1 +ex6. I y(1) = T'la then ¢ = % and 32 = —%.T_l N %I_ﬁh



